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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE~2 D & CHESTNUT STREETS
PHILADELPHIA, FENNSYLVANIA 19108

IN REPLY REFER TO

NAPEN-D

illonerable Brendan T. Byrne 91 AUG 1378
GCovernor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Tuclosed is the VPhase 1 Inspection Revort fo. Stickle Pond Dam in Morris
County, New Jersey which has been prepared under authorizaticn of the
Dan Iuspection Act, Public Law 22-367. A brief agsessment of the dam's
condition 1s given on the first three pages of the report.

Based on visual inspeccion, avallable records, calculatiors and past operational
pertormance, Stickle Pond Dam is judged to be in poor condition. The dam's
spillway is considered seriously inadequate since 3 percent of the Probable
Hdaximum Flood (PMF) would overtop the dam. To insure adequacy of the

structure, the folloving actions, as a minimum. are recommended:

a. The spillvay's adequacy should be determinud by the owner employing

gualified consultant using more sophisticated methods, procedures and
studies within six months from the date of approval of this rerort. Any
remedial measures necessary to insure adequacy of the spillway and prevent
overtopping should be initiated within calendar year 1979. In the interim
a4 detalled emergeancy operation plan and warning system should be promntly
developed. Also, durding periods of unusually heavy precipitation, around-
the-clock survelllance should be provided.

b, As seepage {(several small whirlpools) was observed through the
surface of the upstream cmbankment of the dam at the spillway, subsurface
investigations and studies of this area should be made within six months
from the date of approval of this report. At the some time, studies
should be made to ascertain the effects of the existing steel pipes throupgh
and/or beneath the dam., As an interim measure, a sand and gravel inverted
filter overlain by a PVC liner should be irmediately placed over the
problem area. This treatment will decrease the present seepage and prevent
additional losses. Also, the spillvay's stop logs should he immediately
removed to further decrease head and piping potential.
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NAPEN-D

Honorable Brendan T. Byrne

c. Within one yeer from the date ¢f approval of this report
provisions for the installation of a bottom cutlet sheuld be made. This
will provide for controlled drawdown of the pond irn the cvent of an
emergency or for remedial work. At the same time. provisicus for
strengthening the secondary spillway shenld be initiated.

A copy of the report is being furnished to Mr. Dirk ¢. Hofman, MNew
Jersey Department of Epnvirommental Protection, the designated State
Nffice contact for this program., Withln five days of the date of this
letter, a copy will also be sent to Congresswoman Helen S. Meyner of the
Thirteenth District. Under the provisions of the Freedowm of Information
Act, the inspection report will be subject to release by this office,
upon request, thirty days after the date of this letter.

Adiditional copies of this report may be obtailned from the National
Technfecal Information Services (NTIS), Srringfileld, Virginia, 22161

at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTTS to have coples of the report available.

A
N

1 important aspect of the Dam Safecty Program will be the implementation
ot the recomendations made as a result of the inspection. Ve accordingly
request that we be advised of proposed actions taken by the State to

implement our recommendations.

523

Sincererly yours,

o //

o ; /'/

A 5 /t//
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1 inel InEs 6. o
As staoted Colorel, Corps of Cngincers
NMstrict Tngineer
Cy furn:
tir. birk C. lofman, P.E.
Department of Invironmental Protection
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CORPS OF FNGINEFERS ASSESSMINT OF CENERAL CONDITIONS

Based on visual inspection, available records, calculations and past
operatioral performance, Stickle Pond Dam is judged to be in poor
condition., The dam's spillway is considered seriocusly inadequate since
3 percent of the Probable Maximum Flood (PMF) would overtop the dam. To
insure adequacy of the structure, the following actiens, as a minimum,
are recoumended:

a. The spillway's adequacy should be determined by the owner emplorine
a qualified consultant using more sophisticated metheds, procedures and
studles within six months from the date of approval of this report. Any
remedial measures neceseary to imnsure adequacy of the spillway and prevent
overtopping should he fnitiated within calendar vear 1279, 1In the interim,
a detalled emergency operation plan and warning system should be promptlv
developed. Also, during periods of unusually heavy precipitation, around-
the~clock surveillance should be provided.

b. As seepage (several small whirlpools) was observed through the
surface of the upstream embankment of the dam at the spillway, subhsurface
Investigations and studies of this area should be made within six menths
from the date of approval of this report. At the same time, studies
should be made to ascertain the effects of the existing steel pnipes through
and/or beneath the dam. As an interim measure, a sand and gravel inverted
filter overlain by a PVC liner should be immediately placed over the
problem area. This treatment will decrease the present seepage and prevent
additional losses. Also, the spillway's stop logs should be immediately
removed to further decrease head and piping potential.

¢. Within one year from the date of approval of this report,
provisions for the installation of a bottom outlet should be made. This
will provide for controlled drawdown of the pond in the event of an
emergency or for remedial work. At the same time, provisions for
strengthening the secondary spillway should be initiated.

b 4 /
Appnovrnf;,/‘)w.. &2 ,.1//( v/flﬁt,--"’
7~ JAMES G. TON
‘_.“"Colonel, Corps of Fngineers
District Fngineer

DATE: T/ ey 78
[
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PHASE 1 REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: STICKLE POND DAM

ID Numbers Fed. ID No. NJ00285

State Located: New Jersey

County Located: Morris

Stream: Stone House Brook

River Basin: Passaic

Date of Inspection: 5,7,12,27 June, and 12 July 1978

ASSESSMENT OF GENERAL CONDITIONS

Stickle Pond Dam is in poor condition. Because
of the lack of design, construction and operation in-
formation there is considerable uncertainty as to the
future performance of the spillway sections of the
dam. There is an urgent need to investigate the sub-
surface conditions upstream of the main spillway.
The temporary measure of providing a PVC lining upstream
of the dam should be implemented immediately. Where
possible existing voids and depressions upstream of
the dam should be investigated and, if necessary, have
sand and gravel inverted filters installed. 1In addition,
the stop-logs should be removed to decrease the gradient
and piping potential. A complete investigation and
study of the affects of the steel pipes through or
below the dam should be made. If required, permanent
remedial measures should be developed. A bottom outlet
should be provided for controlled drawdown of the pond in




———

the event of an emergency. If such an outlet already
exists it should be investigated to determine its lo-
cation, condition and capability. The secondary spill-
way should be strengthened by means of a downstream
support.

The spillway capacity as determined by CE screening
criteria is seriously inadequate. We estimate the dam can
adequately pass only 2% of the PMF. The actual capacity
of the spillway should be determined using more precise
and sophisticated methods and procedures. The need
for and type of mitigating measures should be determined.
Around the clock surveillance during periods of unusually
heavy precipitation should be provided, and a warning
system established.

LTI
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PHASE 1 REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: STICKLE POND DAM
ID Numbers Fed. ID No. NJ00285
State Located: New Jersey

County Located: Morris

Stream: Stone House Brook

River Basi

Date of Inspection:

n: Passaic

5,7,12,27 June, and 12 July 1978

LANGAN ENGINEERING ASSOCIATES, INC.

Consulting Civil Engineers
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SECTION 1 PROJECT INFORMATION

ek

General

Authority to perform the Phase I safety inspection
of Stickle Pond Dam was received from the State of New
Jersey, Department of Environmental Protection, Division
of Water Resources by letter dated 26 May 1978. This
Authority was given pursuant to the National Dam Inspection
Act, Public Law 92-367.

The purpose of the Phase I investigation is to
develop an assessment of the general conditions with
respect to safety of Stickle Pond Dam and appurtenances
based upon available data and visual inspection, and,
determine any need for emergency measures and conclude
if additional studies, investigations and analyses are
necessary and warranted. The assessment is to be made
using screening criteria established in Recommended
Guidelines for Safety Inspection of Dams prepared by
the Department of Army, Office of the Chief of Engineers.
It is not the purpose of the inspection to imply that
a dam meeting or failing to meet the ‘screening criteria,
is per se, certainly adequate or inadequate.

Description of Project

Stickle Pond Dam is a 100-ft-long, 1l6-ft-high masonry
dam with a free-fall masonry spillway. In addition,
a small secondary free-fall spillway is located about
60~ft west of the main spillway. The dam is located
in Morris County at Smoke Rise, Kinnelon, New Jersey,
and is used for recreation purposes. A regional vicinity
map is given as Figure 1.

The dam and appurtenances are owned by Mr. John
A. Talbot, Jr. of Clotswood, Smoke Rise, Kinnelon, New
Jersey. The owner reports the purpose of the dam is
to increase the level of the pond by two feet and thereby
enable the pond to be used for boating.

Stickle Pond has a surface area of approximately
125 acres and north-south axis which is approximately
5,000-ft long and an east-west axis which is approximately
1,000-ft wide. The dam is located on the easterly shore
118e towards the south eng of the pond at longitude
74-24'30" and latitude 40°59'17".

Sl
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Stickle Pond Dam is classified as being "Intermediate"
on the basis of its reservoir storage volume, which is
more than 1,000-acre feet, but less than 50,000 acre
feet. It is classified as "Small" on the basis of its
total height, which is less than 40 feet. The overall
size classification is the larger of these two determinations,
and accordingly the dam is classified as"Intermediate"
in size.

In the National Inventory of Dams, Stickle Pond
Dam has been classified as having "High Hazard Potential"
on the basis that failure of the dam would cause excessive
property damage to residences downstream, and could potentially
cause more than a few deaths. Visual inspection of the
downstream area shows that breach of the dam would cause
little damage to structures which are located downstream
but could be hazardous to more than a few people. Accordingly,
we proposed not to change the Hazard Classification.

The dam and spillways appear to be founded on rock
and are believed to have been constructed in the early
1900's. The main spillway is 16-ft-high, 25-ft-long,
and 8-ft-wide at the crest. It is located at the approx-
imate center of the dam. The secondary spillway is 4-
ft-high, 6-ft-long, and 2.1-ft-wide and located in a
small inlet west of the dam. Both spillways discharge
into Stone House Brook that feeds Butler reservoir one
mile east of the dam. At least two pipes pass through
the left portion of the dam near the spillway.

No information is available concerning the design,
and construction of the dam. It was reported that in
November 1977 vortexes(small whirlpools)were noted im-
mediately upstream of the spillway and right abutment.
These vortexes were reported to have been repaired and
reoccured in March 1978. Langan Engineering Associates
Inc., were engaged to observe the conditions and make
remedial recommendations. As of 27 June 1978, two vortexes
have been covered, one with polyvinal held in place with
large rocks and the other filled with 1-1/2 in. stone;
small vortexes are present next to the covered areas.

S2




Normal operation of the dam is to maintain 6-in-
high stop-logs in the spillway crest to provide for
additional reservoir level and thereby minimize collision
of pleasure craft with shallow rock that is reported
to be in the pond.

Pertinent Data

Stickle Pond has an approximately 1700 acre water-
shed. It has a shape which is short and wide as opposed
to long and narrow and in general conforms to the shape
of the pond. The watershed has a maximum difference
in elevation of approximately 300 ft. The slope of the
ground surface varies from 5% to 20%. The watershed
drains in a general west to east direction with three
to four small streams feeding Stickle Pond.

Approximately 75% of the basin is undeveloped wood-
lands with the remaining 25% being single family residences
on relatively large lots.

The location and elevations of the different parts
of the dam and appurtenances have beén obtained by means
of surveyors transit and rod and a reference elevation
provided by the owner. They are considered approximate.
Essential project features and elevations are given in
Fig. 2.

The portion of the dam located to the left of the
spillway is a 45-ft-long, 4.5-ft-wide masonry wall lo-
cated downstream of an earth fill slope. 1t forms an
earth retaining wall at an abandoned bath house. It
has a vertical face with a maximum height of 9-ft above
downstream ground level. It is likely this portion of
the dam has a rock abutment. The dam at the right of
the spillway is 30-ft-long and 6.5-ft-wide at its thinnest
location. No seepage was observed through the left
portion of the dam and seepage, about 0.2 gpm was ob-
served through the face and lower part of the right
portion of the dam near the masonry-rock interface.

All seepage water appeared clean. Both spillways are
constructed of masonry rock. The depth of water

at the upstream face of the spillway is about one
foot. The depth is estimated to increase upstream at
a slope of approximately 10 hor to 1 vert.

S3
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The water level of the pond was at el 791.7 on 12
June 1978. The stream bed at centerline of the spillway
is at about el 770 and maximum tailwater is at about
el 774.

SECTION 2 ENGINEERING DATA

No design, construction, or operating records have
been located. The owner believes such information does
not exist.

On 16 March 1978, Langan Engineering Associates,
Inc. inspected the dam at the request of representatives
of the Smoke Rise Club. A report was prepared giving
the results of their findings and recommendations. The
significant aspects of the report are given on the following

page.

"At the time of our initial visit, a circular void
about one foot in diameter was visible at the earth
surface adjacent to the right abutment. A 1 to 2 inch
diameter vortex had formed at the water surface indicating
that a substantial flow of water was passing through
the void, and then through the dam. Some seepage at
the base of the downstream face could be seen although
heavy rains at the time made evaluation of the quantity
and location of seepage difficult.

This condition is known as piping and it occurs
on dams where no positive water cutoff is constructed
below the dam. The piping mechanism is caused by seepage
forces and generally starts near the downstream toe of
a dam. As erosion of soil and deterioration of rock
takes place, the velocity of water flow increases. With
time, sufficient erosion can take place such that failure
of a dam can result. It is not possible to estimate
the length of time required to produce detrimental ef-
fects. It is relatively certain, however, that if such
piping is not eliminated or controlled, some degree of
failure will occur."

Attempts were made to seal the void with bentonite

and cover the void with plastic. 1In addition, the spillway
was temporarily blocked and dye was introduced into the

S4
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2.1

void and the base of the dam was inspected. The inspec-
tion revealed seepage occurring at four locations at

the base of the dam with an estimated flow of 30 to 50
gpm and it was concluded that piping was occuring at
other locations on the upstream side of the dam.

The report recommended both short and long term
remedial measures. The short term measures consisted
of immediate placement of an approximately 40 ft by 70
ft, 20-mil-thick impervious PVC lining upstream of the
dam; daily inspection of the dam area; and weekly in-
spection of the base of the dam with the spillway blocked.
The long term solution consisted of subsurface invest-
igation and design of a permanent piping prevention
system, and, an evaluation of the stability of the spill-
way section of the dam.

An additional site inspection was made on 12 July.
This inspection included representatives of the N.J.
D.E.P. and The Corps of Engineers. Conditions were
similar to those observed on 27 June 1978.

Regional Geology

Stickle Pond Dam is located in the New Jersey High-
lands physiographic province. The New Jersey Highlands
extend across the state in a northeast-southwest direction
from the border of New York to the Delaware River and
includes the northwest portions of Hunterdon, Passaic,
and Morris Counties and the southeastern parts of Warren
and Sussex Counties. This province is part of the New
England Physiographic Province and lies between the
Appalacian Ridge and Valley Province to the northwest
and the Piedmont Province to the southeast. See Fig 3.

The Highlands are characterized by rounded and flat-
topped northeast-southwest ridges and mountains up to
1,400 ft high separated by narrow valleys. The orien-
tation of the valleys are usually, but not always con-
trolled by the underlying geologic structure.

The regional geologic structure reflects the very

old age of bedrock. A number of regional faults cross
the area in a northeast southwest direction, including
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2.2

the Ramapo Fault; the more than 30 mile long fault scarp
forms the eastern border of the province. Faults control
many of the river valley orientations. The relatively
uniform slope of the mountain elevations, from northwest
to southeast, is a direct result of the faulting. The
entire area is part of the now dissected Schooley Pene-
plain.

The Pleistocene Age Wisconsin glacier covered all
of the dam site area.

The glacier stripped most of the existing overburden
and weathered rock and uncovered the numerous hard bedrock
knobs and ridges seen throughout the province. Most
of the side-slopes in the area are covered with heavy
boulder tills (ground moraine), whereas glacial outwash
and recent alluvium cover the valleys.

Site Geology

Stickle Pond Dam is constructed across a relatively
narrow rock gorge with bedrock exposures at both abutments.
The spillway is located at approximately elevation 791
while the mountains surrounding the lake rise to 4,000
ft above sea level.

Bedrock is exposed at the ground surface throughout
the reservoir area, the dam site, and downstream of the
dam. The bedrock is composed of medium to large grains
of quartz and feldspar with some indistinct gneissic
banding of darker minerals. The predominance of the
ligher minerals (quartz and feldspar) are responsible
for the overall light color of the rock. Quartz seams
up to two inches in thickness were observed.

Two distinct discontinuity sets can be seen in_the
dam site bedrock. ThS predomgnant set strikes N 20
E and dips between 20~ and 30° to the east - southeast.
This joint set appears to be along the foliation of the
bedrock. The second prevsiling jgint set is a high joint
set which dips between 80 oand 907; gsually to the
southwest and strikes N 50 W to N 70 W.

A less distinct joint set may exist that is con-
jugate to the foliation set. While no evidence of this
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joint set was observed at the dam site, a few high angle
rock surfaces conjugate to the primary joint set and
dipping to the west-northwest was observed on the ground
and in air photos.

The combination of discontinuities, typically on
spacings of 2 ft to 5 ft, are responsible for the blocky
nature of the exposed rock surfaces. This combination
of joints is responsible for the ravine located on the
right abutment of the spillway in which the secondary
spillway has been constructed.

The right abutment of the dam is constructed directly
on a large exposed bedrock knob. Bedrock can be observed
across the right half of the foundation of the dam and
spillway. On the left abutment, the dam-bedrock contact
is hidden from view by a masonry channel wall and up-
stream soil fill. However, the close proximity of the
left abutment to bedrock exposed in the reservoir suggests
the left abutment is also founded on rock.

SECTION 3 VISUAL INSPECTION
The results of the visual inspection are given in
Appendix 1, Check List Visual Inspection. Photographs
are given in Appendix 2.

The overall quality of the bedrock in the area is
excellent. However, seepage water can be observed coming
out of the structure-bedrock contact. 1In addition, small
whirlpools were observed in the reservoir above these
leaks, indicating a hydraulic connection to the pond.

At the time of our 12 June inspection, two void
areas had been treated. One was covered with PVC and
held down with stones and the other was filled with 1
1/2 in. stone. No vortexes were observed. The locations
of these areas are included in Fig. 2 and photographs
are given in Appendix 2. At the time of our 27 June
inspection, vortexes were observed near the locations of
the treated areas.
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Seepage observed at the downstream face of the dam
was small and seepage at the base of the spillway is
estimated to be about 30 to 40 gpm. All seepage water
appeared clean. Our primary concerns are the evidence
of piping, the stability of the spillways, and the un-
certainty concerning the pipes passing through the dam.
The presence of upstream voids where attempts had been
made to plug them were observed. These voids have been
treated surfacially and are believed to still exist along
with other voids whose presence is not observable from
the surface. The secondary spillway which is located
60 ft west of the dam has a slight downstream bow and
has a very thin cross section with respect to its height
which is indicative of marginal stability.

The lack of knowledge concerning the pipes, passing
through the dam, particularly their condition within
or below the dam is an important concern.

SECTION 4 OPERATION PROCEDURES

The only operational procedure we are aware of is
the maintenance of 6-in-high stop-logs in the spillway
section of the dam.

SECTION 5 HYDRAULIC/HYDROLOGIC

The hydraulic/hydrologic evaluation for Stickle
Pond Dam is based on the probable maximum flood (PMF)
in accordance with the evaluation and guidelines for
dams classified as high hazard and intermediate in size.
The original design data for this dam is not available.
The PMF has been determined by developing a synthetic
hydrograph based on the maximum probable precipitation
of 22.5 inches (200 square mile - 24 hour). Hydrologic
computations are given in Appendix 4. The PMF determined
for the subject watershed is 6,800 cfs.
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The main spillway is essentially a broad crested
weir with an effective length of approximately 22 ft
and a maximum depth of 2 ft. The spillway is spanned
by a walkway which divides the spillway into four area
ways. It has been designed so that boards (stop-logs)
can be inserted in the four openings. Currently 6 inch
high boards are located across the main spillway. The
maximum capacity of the main spillway varies from 130
cfs with the boards in place to 200 cfs with the boards
removed.

The pond also has a secondary dam/spillway which
has a crest elevation slightly lower than the top of
the main dam. The relationship of the spillway elevations
is that the top elevation of the secondary spillway
is 0.3 ft above the boards and approximately one foot
lower than the elevations of the main dam at the spillway
section. Also the elevations of the top of the main
dam vary with some portions being lower than immediately
adjacent to main spillway.

Flood routing calculations indicate that the dam
will overtop under the SDF (PMF). Flood routing calculations
are included in Appendix 4. Water will flow over the
secondary spillway and over dam before the main spillway
can flow at its maximum capacity. We estimate the dam
can adequately pass only 2% of the PMF.

There is no specific information available with
regard to the size and function of the pipes reported
in the left embankment. Therefore, a preliminary draw-
down analysis can not be made.

SECTION 6 STRUCTURAL STABILITY

Our visual observations indicate the non-spillway
portions of the dam are satisfactory with respect to
stability. The stability of the main spillway is un-
certain particularly because of the piping action oc-
curing upstream, the lack of information concerning the
upstream dimensions of the spillway and uplift pressures
on the base of the spillway. The stability of the secon-
dary spillway is marginal.
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Analyses of the degree of stability of both spillway
sections were made on the basis of simplifying assumptions.
Until these assumptions are verified the analyses is
considered to indicate potentially unstable conditions.

The computations are given in Appendix 3.

Post construction changes have consisted mainly
of the surface treatment of voids created by piping of
the backfill upstream of the spillway and it is judged
to be ineffective with respect to piping.

Stickle Pond Dam is located in Seismic Zone 1 of
the Seismic Zone Map of Contiguous States. The degree
of stability of the dam is unknown and conventional
safety margins are assumed not to exist for either static
or earthguake loading.

SECTION 7 ASSESSMENT, RECOMMENDATION/REMEDIAL MEASURES

7.1 Assessment

The adequacy of Stickle Pond Dam spillway sections
is believed to be marginal. This determination is based
primarily upon site observations.

Because of the lack of design, construction, and
operation information there is considerable uncertainty
as to the future performance of the spillway sections
of the dam. There is an urgent need to investigate the
subsurface conditions upstream of the spillways.

Recommendations/Remedial Measures

We recommend the following measures be taken.

1. The temporary measure of providing a PVC lining
upstream of the dam, as recommended by Langan En-
gineering Associates in their report to the Smoke
Rise Club, dated 17 March 1978, should be imple-
mented very soon.

2, A bottom outlet should be provided for controlled
drawdown of the pond in the event of an emergency.
If such an outlet already exists it should be in-
vestigated very soon to determine its location,
condition, and capability.

S10




Where possible, existing voids and depressions
upstream of the dam should be investigated and if
necessary have sand gravel inverted filters installed.
In addition, the stop-logs should be removed to
decrease the gradient and piping potential. This
should be done very soon.

A subsurface investigation should be made of con-
ditions upstream of the spillway sections of the
dam. In addition, a complete investigation and
study of the affects of the steel pipes through
or below the dam should be made. If required,
permanent remedial measures should be developed.
This should be done soon.

The secondary spillway should be strengthened by
means of downstream support. This support could

be provided by means of Gabions pinned to the rock
with permanent wedges inserted and fixed between
the Gabions and the downstream face of the spillway.
This should be done soon.

The spillway capacity as determined by CE screening
criteria is seriously inadequate. We estimate the
spillway can adequately pass only 2% of the PMF.

The actual capacity of the spillway should be de-
termined using more precise and sophisticated methods
and procedures. The need for and type of mitigating
measures should be determined. Around the clock
surveillance during periods of unusually heavy
precipitation should be provided, and a warning
system established. This should be done soon.
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APPENDIX 1
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VISUAL INSPECTION

STICKLE POND DAM
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APPENDIX 2

PHOTOGRAPHS

STICKLE POND DAM
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v

Spillway looking downstream. 12 June 1978
Note: Gravel covering former
vortex location in foreground.

e

’

Spillway looking North. 12 June 1978
Note: Six inch high stoplogs in

place and water discherging

from 8 inch dia. pipe.
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Spillway Looking Upstream

“e. o

Bottom of Spillway
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T R R R E— T

12 June 1978
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Downstream Corner of Masonry Dam

Left masonry-Earth embankment
looking South
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12 June 1978

12 June 1978
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Downstream face of masonry- 12 June 1978
Earth embankment

Rock at Masonry wall:Looking 12 June 1978
upstream
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Entrance inlet to Secondary Spillway

12 June 1978

Secondary Spillway looking upstream
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12 June 1978
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Secondary Spillway looking upstream 12 June 1978

Secondary Spillway Discharge Channel 12 June 1978
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Former Vortex location covered
with PVC and held down with stones

12 June 1978

Former Vortex location covered with
1l 1/2" stone

STICKLE POND DAM

12 June 1978




Small Vortex occuring adjacent to
PVC and observable at lowered
pond level.

Small Vortex occuring and adjacent
to 1 1/2" stone cover.
Note debris collected above stone.

STICKLE POND DAM

12 June 1978

12 June 1978
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ENGINEERING COMPUTATIONS
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HYDROLOGIC COMPUTATIONS
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APPENDIX 5

INVENTORY FORMS 4474 and 4474A

STICKLE POND DAM
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